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PROBLEM TO BE SOLVED: To provide a wavelength dispersion compensation system that can 
accurately detect a zero value of remaining wavelength dispersion after wavelength dispersion 
compensation so as to compensate the wavelength dispersion with respect to the wavelength dispersion 
compensation system that improves deterioration in a transmission waveform due to the wavelength 
dispersion in an optical fiber transmission line. 

SOLUTION: The wavelength dispersion compensation system where the intensity of a specific 
frequency component of transmission data obtained by applying electric conversion to a received optical 
signal is monitored to control wavelength dispersion in a wavelength dispersion variable element thereby 
compensating the wavelength dispersion to which the received optical signal is subjected in the optical 
fiber transmission line. A wavelength dispersion attaching element having a wavelength dispersion that 
is equal to a difference between the wavelength dispersion at which the intensity of the specific 
frequency component of the transmission data is maximized, and the wavelength dispersion at which the 
waveform of the transmission data is optimum is inserted to a side monitoring the intensity of the specific 
frequency component of the transmission data or a side outputting the transmission data. 



Equivalents: 



Abstract 



Data supplied from the esp@cenet database - 12 



(19)H*S^Wf (JP) (12) ^ 1 ^ f (A) (lDWSFfflS^KS^ 

#^2002 -77053 
(P2002-77053A) 
(43)&KB ¥^£14^3 ^150 (2002.3.15) 



(51)IntCL 7 
H 0 4 B 10/02 
10/18 
10/14 
10/135 
10/13 



F I 

H 0 4 B 9/00 



M 5K002 
Q 





ftK2000-269231(P2000-269231) 


(71)fflSA 


000005223 










(22) die B 


5PJSS12*? 9 E 5 B (2000. 9. 5) 




»s;ii»;ii«Tff*iSK±/>EBt> 4TB i # 














(72)S89J# 


mm 








#jS?;iliajll«Tfr«P®K±/>ffl1'4TB IS 














(72)5g«# 


*# SB 








*3S5JlllftiH«Tfr«PMK±/hE*4TB 1# 














(74)ftSIA 


100108187 



















(54) mao&m te&ftmM&ur& 



(57) 

xLxmm-z. 



si 
A 



(2)^2 002-77053 (P2002-77 OOJL 



9 cvftmcr>m mmft<7>m.%.* * - ? lt^hs-sc 
tern?- ?<n&fc<vmmifcft<DmLiimfe<r>mz % & 

i mxm 2 ] tmm i sm<om.&ft?&mmttiz ^ 
nm&m&em&nmkftwmi.zm-h ? < A 

5ft*fc:J:oTjBi^&«rtt*«li*ii:*«pa4:-r4 
[0001] 

is^m***:^ o , im?- ? nw&ttmMiztc & w& 



[ 0 0 0 2 ] 3t7 r A'JgSSfcglL, agBHKft 

i&fcjifii'x-r A«nffl-fcsisBi±eiiiT- * wig* 5 

1. 5^#-t'7h/& , (Mb/s:M=10 s ) 
->tzl>?>t>K gfit-til 0^ ■b'7h/#(Gb/ 
s : G=l 0 s ) fc±-C3*LTV*6. 
[0003] -eur. ^y?-*7hf«?/Wf'( 

LT**giS-r4*ift*^*ea*3jC (WDM : Wavele 
ngth Division Multiplex ) #*HJH-ffc£ix. ljfclSrt: 

o cor- * mmsugffi o g b / s tzim t t & o . 

t 1 OOOtT-^-^LTv^,, 

[0004] l*>u ^*co^ -y h v-tmm&wmu 

i'fmt 1 ?G3mX# l 0 G 

b/s-C$«fit* ! 1 0 0*-**-<9j£^»SM;fr 

C i: MIT, 1 0 <0-r-*ffiasatt£ 4 0 G 

b / s mm&uz&s&fet ZiZmmm <^tt^. 

[0005] ST. 3K7r-fAei3a»iffifflLfca«>' 

[0006]® mtiifc^feg^^T^V^ kh$>^£ 

^f5i*3*K* i- 10Gb/ s gfti Tt±«W±eHS1Mtt: 
[00 07] L^L. -?*-^ei&jS8Bd*4 0Gb/sS 

l < /Jn$ < * o . «i tf f f ~^easaue4 o g b 

/scONRZ (Non Return to Zero) JjjWtZiili&l&M: 

■ft®.cr>¥t®mii l o o t°3^/-r y • y- h;K P s/ 

nm: P = 10-'i . n= 1 0"9 ) £XTk%&. 

mmw<smk%&. 

[0009] 

ti. ^t7r^^^mx'^rhw.^mkmimimL 

H • 7t4J< (SMF : Single Mode Fiber) i7>ifcft 
8^11^7 r -Y (DCF : Dispersion Compensated Fib 



(3) W2 002-77053 (P2002-77 OOJL 



[0010] L*>U 3lMefcJ3Vvt»tfWHfc<0»»a t 

JBrliffltfiBi fcfflg $ iiX v v ^ t W . 
[OOlUMillMl. 3 5^a^(ctJv>T^ 
#ifcffi#0i:3r9, 17 P s/nm/km^tS»i!l 

izmm Lfztfrs. ^yizm 6 k m<om&tfhi\ifWL& 

^•Ii(il7x6=10 2ps/nmfc5r0. ifc^iiiO 

[ 0 0 l 2] jgK, &^M2#?r>f Aoisjg^ 

afcK*Mfttta*oi:*4»« (*#«*?£«) oasffiSL 

[0 0 13] mtt£. *7r^^'tLTMy7h • 7 
r-^A'fDSF: Dispersion Shiftf iber) £> 

nt^tixmftmtL&n&mmio . 03 (nm/ 
°c ) . %y r i ^mmotii&imAu-Tte 0.07 

ps/nm' /kmTftO. *7r-f ^SMKtfMRKSfe 

0 O-C^S^TS^^ftS^T-. *7T>f AgiMSSO 
«$S:5 0 0kmi:SS-riX«^ #7 r -Y AfcjMS&^iS 
«3»fc: «fc &»A4H&£<?3dttti 105 P s/nmii 
0. T-?fciM3$Jg4 0Gb/sONRZ;^(C:fcft.g> 

[0015] ^«JHMWiflt**fc:tJft*±gEI8I»S[ 

[ o o 1 6 ] r j '*<m&0>m&ft&im<mfc}jm 
mtmrnztix^z. 

[0 0 17] L*>U Zitt><7)M%mt:m^X . Tfefflft 



[0018]© ^x-^t i -?T3SJ8^p-rS3fcfi 

[0019]: £T\ SftftiHR^^^S^ftirtBlMI 

[ 0 0 2 0 ] 0 1 6 ««&feOift«4Mftt^^ffl««4HBC 
[00 2 1 ] 01 6Ki$vvt. l(i. eiH-r-^^J:-? 

<OftSOk««eo«BE&fflv^T r O/Ej fc«ELT 

^fcjffitS-tftflWSIift:?-*/^ (HT'iiBand Pass Fi 
ltercOSI^(Cj:|.B&l§^J;- 5 T r BPF j tMULX 

us. m. H{ctjv^r(iiii«(cgfe-r^. > . i 

.a 0 ?- • -fe>~9- (iaT*{± rysv- • -fey-tf j o r . j £ 
«B&LT«!ELTWS. »t, B-Cti|3|«fc:iHW- 
6. ) . 8Uu ^7- • •fei'-^^Jfcft-fST^u^fl 

K (laT'teAnalogcDAkDegital 2:fflV^B&gfcJ: 
r A/D j tftSUTV^. ET-(±|5l«lC 

I PA (Virtually Imaged Phased Array) Srffi^-f 

m*mjj<7)®mz£^x. 1 pastw 

[ 0 0 2 3 ] X, ttWBl£7 -f 603i^iSS{i. 

aiiif^S{i:4 O^f** • (GHz)T* 

[0024] JEK. r-^a^ • x^;l^m0S§8 
m-t&coii. ©JfflllHlSSt Lx*&fflffli.--y t- (CP 



(4) BR2 002-77053 ( P 2 0 0 2 - 7 7 OOJL 



m%. Lx^ztmbTht w . r - j-u smx-mmz mi 

[0025]^ #i£#S3{2. mgcftft&ym^&j) 

xw^-ttUftzm^&mmmcQXM^t lx& 
[0026] hi 7ii. ai 6<r>mmzawhmiWL& 
nim&3toiift<o&mv>m& (-£02) x\ r^mn^ 

i-fr-r 4 i> ffiltX Wm LX V \h . 
t 0 0 2 7 ] ^ Wf*tt0 1 6<7)T±u7 ■ nr : J9)V 
^mHISS 8 k fflffl[s}8& 9 k cOiaSr ® 0 SI LfctfJITCft* 

njmwmmfn&mi^v- ■ *.v*ri cnm^x^t 

[00 28] -^LT, fEiMr-^^SJljSSC^^ 
jg£,N--7- . •t^7oai^^-C'** , >fitf J:vifci^3X 

gS3o-^r«oai^*^r^-D^ • TV?)i>$m®B&8m. 

££^xmtfiznzm-z&&ftii!i*:-?BktyA.zb 

[ 0 0 2 9 ] ZZX\ 0 1 7 (i. &Mr?-iH7>am&4 
0Gb/sTi?^^NRZ. %y r -i AfejMflSfcffi 
ffltl.*7r^Wy7h • 7r^<, ft-fy 
^•^^a^'-O. 7 (fitfWi. r a ; W ;j 

B&ie-Ti.. ) . it&smnmmm&i ookm. aid 

7tft-§-WN'V-A^ 0 d Bm ( dBmli, 1 mW^S$C 

Us^V-Srfil 0T-*f^t;LT. i o Srstt^v- 
^ittfirc&.g.., 4-<7>%^-. o dBmxh&frt>mm^v 

-filmWtfcS. ) <7)*gHr2:^U 01812. liSf 
-^coaS* ! 4 0 Gb/s t»^MA s NRZ . 3t7r 

^T-fA', a'UXftf+O. 7. •gaa©Bl36*10 0k 
nu 3Mfl7tft#^N-V-* 4 '5 dBm<7)i§-£-£;^U Wf 
n^0^fcV>-C<>. 04>lliib!MOGHzjfcfr<D3$jg 
(HfcfcWCti. HHT' r 40GHz Intensity j fcgfEL 

-f ISP^-/l^r -r (0T(±, 35t§T fEye Opening Pena 
lty j fcSBELTVvB. J3»fc s 0T{4PI«tSiei- 

[0030] -eLT. ^-rtimmtza^xh. mni±m 

mWi&'ft&m <0fc:*$VvO4» 3IIST' TResidual Dispe 
rsion j £®I2LT^&. 0TJ4|3I«K&fE-f 
S. > T\ #fir«±P s/nratM. J8fW(4. *W* t 4 



0 g h z £ffli# s r-f mnn->i>T 4 X\ # 

mi. tt#l*g£«& (0TJ4. rarb.unitj tS£L 

Bxh&. m. imiz&\,\x&m-tzmm%mfctiv& 
m^mm. mm&r/mm^x±iitmmx'h . 

[003 1 ] £ <IT\ 0 1 7&tf0 1 8*>£> . T4 MU 

^/pf - * tm&w&tt&miz x^x^itv. 
ft&m& o <7)mzT-i mn^i-j^ 4 tnm odBt^ 
hzttfmh. ztui, m&fHzitm®k%4fflmifio 
^{zmw^um^z^h^ z t %wmz$kh lx 

[0032] mmiz. «e»ft^-tt«(c ± -» t 4 0 gh 
z A^hoawfc&q&fl; l . mm Mwamifi 0^:40 
ghz g&Hrwgufi oiz&hzt tmh . c: tiimm* 
z\tx\ 4oghz tftftamsuz x ^xmm&wsm 

[003 3] L*vL» 4 0GHzS^g$i¥i|Wf 
[0034] 

[«Wj&«»^LJ:dfc-rsai«l] L*»L, 017^0 

1 8 fc^aifc, 4 0GHz J&fr03ft£te 'J -y T/I^^ 0 ~> 

X&*). 4oghz f&ftv&imtemMm-wtmv o x 

[ 0 0 3 5 ] X. 0 1 7<^%&fc«. £tittfcft#ftitft< 
•0K-5 0ps/nmOgit40GHzi^M 

A^&if^flnH 4 . il8^{:ii, jSfftJHWI^ 

0^<p+ 5 0 p s/nm«Ht40GHzMWM 
*%^-fb-tt-r. 4 0GHz fS&omB&i 0 ^^fJS'J-T 

[0036] &->T. m^(C4 0 GH z^O^Jg^'O 

fiLzmiz Lxnwk&mw o coja-r* hkm 
wf&zk\&imxhh. 

[003 7] 

^feferr^fiS^r^r^^T'. Mill ayN°7^^0fiF 
[00383 J&^SraS^itCffi^, f£i*T- 



(5) ffl2 002-77053 ( P 2 0 0 2 - 7 7 OOJL 



m&-t&ztzm=nm&it u hic 
mfh z t zw.nn&mt-fh . 

[00 39] 

mm.^m lx % btL&mmT- ? nft&com man 

mm l , KSfi*fi#*^7 r ^mm^x^ntz^. 
^®L&mm*hm&fflcMGU3i£izt5^x. eif- 

k ea-r-^0«»A«fat:*4*»iM»« k OHfc:^ 

<r>m&xhh. 

[0040] fra*^- ? <V%iBtfm&t,z% h faWfrWM. 

satwioucsr* ^ft^uffl k nrnmrnzmz z t # 
ts^r. m-(mwizitM. wnimmz& 
m^-fnftjmmtfc-fttQ&k&ztfiiiiLx . mm 
xmtz&m&ftfcmzmmt Lxm&ftWL<r#m*'fr 

ttz-l££ < . jEWfc»ft$MK£«flW4 Z k WTZ & . 
[0041] HSZOiWiU:* ffi-o%^>tt^Mi[Mflt 

#m.m<izm-zy < * *.?t amLxik^m^mm 
[0042] &&7-?<mfenmm&ft<7mm<7)itk 

ttft£IE«fc*KB-*-4 Z k tfX'Z h . 
[0043] JilHiDfgHJfti, *-o5MBoaJBM»«« 

£j$c&wc, ^iiftv-x-f j*<vmmimizWL&ttWL 
m%x*>&. 

[0044] m&mi*r2mT<om&%mm$:*4 -r 
vt-?x. m=comiizj:tni. %$>tiiz7 4 



[0045] *HOT36^I4. SEWfWBKJ: -aT»fe*i 

/s « a'7 ^ * tc i -o r . eiMx- * o^^jg « 
m&ttcrmm*wckmzt{:z,®.g;ftw.m. t mm?- ? <n 

m&tt<n%ffix'hh. 

[oo46] tmnftrnzxtat . 5t7T-f ^ieamc 

r 4 y <<7)l»l:S^ $ -ttr if A-T i» Z k j&nfnEK* 4 . 

[0047] M^sji, sft^fl^^m^iiLr 
mm&&y r 4 rtmm*x-&tftz%.&frWLzmm-t& 

««4Mft««**fc:*j ^r . fE3«-r- ^ w#^ct)^^c 

msfrmm&* s&f-^^msnzi^ximit'thm 
nam*, h WL^fttmrnttmrnxh * . 

[0048] ^T-^o»^«iSaft«^<^5fiJKid3E 

3&mmcr>3mt,zft-ox$nt-tz>mtmL^<7)x\ im 
icth z k tzi: ^xmmmcy$mp>mm*ttm-& z 

k* 5 r^4. tot. *SO«WKJ:iiHr. gjiT-^ 

wtvwuMta&wve. Lx$iMftWL<?>m®z'ft% o 
z k aunties: . fs#i»*ri±ea-r - ^ <ms&m 

ZWlzsEmzfttc oztifX'^h. 
[0049] 

r*sMB<os»*^flcwt=ttwr***« -e-^ffirt. m« 
coit7T4J ^r * fs*^- 

^t. -!-ix4»^[aWi:W^M^* i S>l.^k$r^-t. 
[0050] HI 97bMia2 1(4. *UE^7h7r>fA 

^rffm^.m/r^mu^)Vf-4X\ a>*3*9- 

0. 7. fijMffi^ll 0 0kmtfiim4 0Gb/s« 

n r z^eaisr^ o *ww&nm&sm<rma&. 

If? 4 BHP^/kf - r\ 12 1 9 <4jM«^ o V-^0 d B 

1 temm^V-tf 1 0 d &m<r>i§ i -A ! x*foh . 

[005 1 ] X. 02 27!;MI22 4(i. y>- ■ -t'o^ifc 

fnftfcnfflmu&fremfgmfTJ mn^i-n-T a 

X\ a>^*9-0. 7. SiMSg^l OOkmTfS^ 



(6) IH2 002-77053 (P2002-77 OOJL 



,K4 0Gb/s<9N R ZlW-fisjSfcfpar o ^fO^ooffl 
»&fro5$j£&r/7M HSP^^-r -f T\ 0 2 2 M& 
ft; n'V -A* 0 d B m(?>i§r& , 02 3 {±i£flv W— # 5 d 
BmfiOi§£\ 02 4{ii£fI^V-a*l OdBmiO^T 
£>ft . 

[0052} Hlc, 02 571^02 7t±, ■ ^ 

— K • 7T^A^ JSfiraJWHKIBfcatt- ft \mrf- 9 

crmfecommkfS.ftemjg&.x/T-i nsp^/uf- < x\ 

a^y*? + 0. 7. mmmi 0 0kmT<EjMaiffi4 
0Gb/s<7>NR Z W-^ejM Srff =fir o B*<0»jeoffl89ft 
J&fr^S&gMXT-r raP^-t-^f" <t, H2 5 USUI/* 
7-A50dBm^ 02 6<ii*fiW7— #5 d Bm 
<?Mft^. 02 7 ltmm^V-i}< 1 0 d B m<^t<5 

ft. 

[0 0 53] « % ^-TiltfE3Mag«4 0Gb/s-C-S> 
Wli;4 0GHzt'l)l.. 

[0054] 01 97S02 4£jE.ft2;, %7t4^<T> 

[0 0 5 5] ItlJICSKiSt, 
CD 4 0GHz^«gli s ^r-f^'fciUft/^- 
T t> . &fftfcJHHfttta<(2(3r4 0 p s/nraftJS 
TfbAcffifc&ft. 

[0056]© 3K7r-< /N'^WatiUfiVNV-^ao 

rfc. 4oghzjs#o3**«. mm&mwpoip 

f,-50ps/n miO^HTfl&^Sffl J; 0 ^fbb^-=$r 
<. ttte. iiSfi/^-j&tSdBmSJKiTttaWift*^ 
fMfctfO*^- 5 0 p s/n m^Hf %h'^-ft-ti-r. 

[0057]® atfl/t7-*« 5 d B mSJgjfe T« , *S 
SjfcK^ffcfi* 5 0 p s / n mftjftT'TM HD'-WvUt- -f 
#0dBJ:W, igfl^V-aU OdBnvHJg^&ft 

£>-f*lft. It^. 

[0 0 58] X. 02 5JS02 7£jt.fti:. :<9^ 
fct>. jMfi^V-fr'jtoTk, 4 0 GHz 

fttTUft«rfc#¥iJft. - 2i\ T-f^P^^ 

fcft.lfcaspjft. 

[0059] zti*mzmL<3.ht. 
© 4oghz &frcr>mmz . iMfl^V-tfilo T t , 

»8»ftMii , IIH-4 0 P s/nmMtmft 

[0060]© iifl^7-^-3Tt, 40GHz« 
*<03l*tt s SSSSfcfBHfcffi** 0H+50ps/nm 

ot&ft. 



[oo6i] zti^m^-t^t. <x?)i!mzn&. 

[0062] (1) aA-7^^*i»^l;li. 4 0GHz 

ftekmtf'b £ V ''111 ) C4 0GHz 

/h£V">ffiB#S>9, a-'N°7^^* i iE^(C(i. 4 0GH 

z )3t*05SJK«S®«ft^tJcfi*iiK>- 40 P s/nmO 

V MBI ) 4 0 G H z 

v**£-£li. S^ft^MfttttfOfciSrftjjrC'T-fHP'* 
-Jvl^f-f sFOdBKSrft. 

[0063] ±IWf 12, 7M ran^;Pr- ^OdB 

tUTtHtX < , d<7)7t^C(S. 4 OGHzflWhOSM-** 
*t^fc*ft«B»*^fm*aiLTa^5**<0jE 
ft(CJC tT 4 0 G H z (£#*>3ftK#S±ffii: 

^Zt^m^tLX^h. 

[0064] ±3Bmi/ 5 ilx-i^ 3 yt8mtz*mt& 
b . 4 0 GH zjS^!ME#ib^fc&«»e»*iHft 
ffifctoitiU aJ<;7jt?<7)JE%.liZRitX40GHz1&ft 
<0^j^^t*4«S»ft^»ttOS*tC4 Ops 

[0065] ±ib^)*d< . r-f mn^i-fUT- a cvmm& 

O^ffiSr 4 0 GH z j£#<05S*OtftHifc:,fc o xmt%h 

[0066] (2) jS&»t>7-#SV^fcfcL 
tifflcO 0 <1 i: T-f fflP ^/Pf -f td^r 4 ^S^ft 
4Mk«4*-r L -ft U5r < 3f 4 «l«1#Ji & *i* £ *« 

~$~%>(7)I/Z4 0 GH z j£#0&JKa*fctti fc * 4 
^■WLm^miULX . a>'N'7^^<7)iEm^JCtT4 0GH 

[0067] ±ieoi^ S A l/-y 3 y^stfiti, 
t . T-f iP^t/l^ < tfO d B H^I>SSjS^tScffi 
£afc-Til«\ 4 0GHz^«*5fc)cIt^§8 
SjS^^C(i«:^aiL-Ca^^^^tfDIES^iEbT4 0 
G H z lR#<oauSjWfcfcffl[ t ^4 S®&j|#«E<i<7)S?fcf 
tC (40-a) p s/nm>-7h-ril{f i^. 

[0068] V^-TfxK LT t>. 4 0 GH z«4hWfcWt 

izm t T 4 0 G H Z l£#A<fc»dI ft ^SiSft^iXffl 

^ft. 

[ 0 0 6 9 ] * LT . HRWtUi, G3&T-9<rtR&> 



(7) H2 002-77053 ( P 2 0 0 2 - 7 7 OOJL 



mmzsmmmz-t h zttfxz&b^oCLttf^z. 
[ o o 7 o 1 01 ml &-r>wm®Mftmm-Kis.<r> 

[007 1] Hlfctswc. lfi. &m?-9l,zJ:-oZ 

fc%Jtw.-*r$m7-. 3t±, ?s*^ii^^2c7Dai733t 

£#0$-f &#ft2s. 4«i. ttWi%3tftt®Ltzftm^z 

a . WL&ftmmmi- 4 was* srmswi^-K^si-r & ^ 

SrS^-rS^— • -t>--9\ 8«. ;**7- • •te>"9-7<7) 
V ^ft^iX^*-? 2 ^ft«#f*ffi£$WTI>#JPlH] 

[0072]^ sft^sx ^m=f-2 1 Lxmmx-z h 
t ft^ifcosw^a. mmEi&y < >v? e vsm 

m&d&crmg. ftm%s3t,ziiwz,-!rtmmz^\\x\&. 0 
1 6 comxcowi&ftwmmjTjZ t mmx h & . 

[0 0 7 3] ZZX\ mi<7)ffim,cr>ftmi±. 116«I 

WL^w.^rt^-^mzm^mnmi-A ?:#al. 
ftm.& 3 *^ds Ltz^mmzn \,xmm<7>WL&frm&* 

&ft&m£mmzm^f&^m$Twm%-ftWLmzmw 
lx , fisxT*— ^ wiag^wRaatwahr * . 

[0 0 74] JWfrWtCtis 019, 02OMX02 2. 

(±SO0iJO*^lct±4OGHz^) jWfcAcfcfcfci 
»SiSft^-«ifS{±*tl+ 4 0 p s / n rati) S<J)t. jfcH 
^ttiD^4<aifcft$mffi£|&+4 0 p s/nm^fS 
5&f*Uf. 4 0GHziR4i-*«ft*g[i:«rS«SKS4MR 
l*>'7^ ffiO^t^f <« 5 0 d Btt^A (®@j±0 IZ 
-%TtZ>cr>X\ 4 0 GH z J«flTWft*flte8tai LTftJffl) 

HISS 9 {C i o T ftJWfrSWraaFP 2 <?)%L&9ttm.*mw 

mm^mz't^ztifix'^h. . 

[0075] X. 02 12Slt/02 4(c*L^J:3t:. a 

-y hp^tvi^ -r e&m&imgmttWim.viEmtzi' 

7h-f&<7>x\ z\<r>^ybAZa.f?&tir. ft^flfctt 



inS^Wftftfl-ifcttfcg) (4 0 -a) ps/nmlCfS 
Jg W£ . 4 0GHz jjfchWfcfcfc i: & & JSSjfcftflUfe 
ffi#7M ^P^T-^-f -r <0»8Littc— WC?& <r>X\ Mi 
0, 4 0GHz«4h0fcMI*«ajL"CIW»IIIB9K:J: 

^xm&ftimim? 2 <o»**»«*iw»-r& -r i: t 

[0076] 02 5J 1 > S22 7K^L*:J:3tC. 
a^'5^^* J iE^)^-W±. f53*x-^04 OGHz^ 
4hWiydii:ir4»9»«*ttfSt4*>-4 0 p s/nm 

Ops/n mtCfSJg-rfUf . 4 0GHz Jfcfrtffcttli: 
&6^ftJI#fMft&*7M BBP^/I^f osa^tt- 
%tf-Z>(r>X\ 4 0 GH z j£#**g;*:<i£;f$ai LT««H 

*ft»£-r&^,ba*-e#&„ 

[0077] $T, ±tet'W5i^7 r -^04 0 GHzi 
6i-<r>S.±m^mtHLX . ^ft-^S^CTMIlP^/l^ 

a*. 4 o gh zfrnnsfrmz-btsv-ireommco® 
fenmzmmizLXTjmn^i-^jn&m&zmiii 
■tz>tmi>-*imxfcz>. 

[0078] ztLznftoizimnim^wm-r&zt 

^Ti^BJ-Ti.. 4 0GHzje*<^fcfcfttSr*tfe- 

isrii^i t immzmmxz . 
[00791 I2H m-<7Mwv>m&#mfflRfr£co 
mi (%<r>2) xhh» 

[0 080] 02Ct3V^T. 111. fs2f-^CJ:ot 

%nm%.m $ ixtiitm^ z Gs&rt %-7r4> <&im . 2 

tc^ LTBiraoft^H-ffittts ¥t &&&mfttom=?. 
73-r s fsi* ^ <o»^<ofliaaRis^ * jiis $ « s w« 

^7C0tfi7J5-fV^;l-fi-^^m-r-I.T-M=J^ ■ 

-h Srfflt ^jftJBMft^raSR?- 2 Oft*»-fliffl^$(JfflI-ri, 

[0081 ]^. »*4MBffRSlSR ; F2 1 LTttfflTS* 
fc «*4HftoiW»*a , ^JSjffiS y 4 )V 9 6 ^iiia 
i^ftfitwiSS. ©J«H3SS<0^efc 7to/ ■ tv-**^ 
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[0 082] ZZX\ I2«(7)#Sli, 01 6<Vffi 
»S<^»»30dJ*«tc»«4MBt«llll« ; F-4 a Srjf AL 
T , 3 Lfc£fl#tc*f LTBfao»S4Mft 

[0 083] ^LT, 02<?)fi§{£Oit££(4, «S4M» 

v\ ^iitiot, 01*>flMU:H«fc:, 40GHz^ 

tttfll L5r*^feMjft^SrS3Sa^tc:-tS d k 
6. 

[ 0 0 8 4 ] 0 3 14, I^O«H^o«ft4«JfliMl^<0 
[0085] H3(C&*vr. 1(4, fejMr-^fci-oT 

»*a-tt»nK*^ 3(4, *«4MK5I3E*P2<oaj** 

(4, mwbwmm^An&tt^sm^zgmt&yt 
■ ms^amn. 6(4, % ■ «seQ*Bi» 5 tftwrr* 

<r/i^, 7(4, #«5i3t7^^6<oaj*fi#<!OU'^ 
£}ffl5g-f ^nV- ■ -bV-f, 8(4, - -fe>-9-7<7) 

[ 0 0 8 6 ] ft, jftjBMKHTSHR^ 2 k LTttJflT* h 
[0 087] ^T, B3tf>«J«<»5*H8tt. Il« 

[0 088] 04(4, aJ^^fcommzx&mmT- 
?crffi3mmu&tt<vm^ : £^'$-mx'fc&. ztm. be 

&<?Mtzmi%$F*§r%mXLXaJ* ; 7* 9<?)tS\^zZ. h 

X\ 04 (-f ) (4, TE^a^^^^X'^y^ ■ F 
• 7T4'<*&m-t&1*£* 04 (a) (4, %<T>an*7 

X'hh* ft, l4^tliMf-^^#^iSM 



M4 0GHz)g*tf>S. 

[0 0 89] 04 (4 ) A^HJtej&^i:^ «yt^^ 
?#\E<0B#(c:<4, 4 0GHzS^fi-4 0ps/nm 

x-&*m<s>t%*). ws&M&zistsv—rttm m 

£WtM&&± & v M ) C4 0GHz WtomgtfWm 
fctiffO t*S«H©*«fiPltr£ . 
[00 90] 04 (a) J: 3 fc. a 

VN-9^^*«AOfif(C(4, 4 0 GH zjfcfrt4sfr+4 0 p s 

M ( ***h4€*vJn$ H|)t40GHz J*#<05M6&* 
[ 0 0 9 1 ] 05(±, JJCTUfcfWJLfc, fiofrr-* 

oW3©a»»a^<oft*fl[oiRttai * But*- & fc*xo# 

i.*2r^-T0T, a^^-O. 7TV>- • -t'o^-ffc 
/7h ■ 7T-fA£&jfltrt:l 0 0km^7r^% 
Mt4 0 Gb/s^NRZ^fejISriMft^V-S d 
BnrCffSrdS'&oM 0 GH zj£#<D3ftK£Mfc*LT 
v*4. ft, 05(4, Bl<0fltA^(t&»f?»^HK«[ 
fc4 0GHz^iT)5$JKcDW«^^L'r*5 , 9, 04(4, 
01 6OfllBgti3(t«,^^*}J-SJtfflfc4 0GHz^ 

[0 0 92] a^^^ftT&SflrC, 40GHz« 
4hoaMb6*MB8Wte« HT 0 "C * 4 KH@£0*ffi*> <*>»'+ 
4 0 P s/nmcoea-C'4 0 GH z 
©k3r£. 

[0093] k i^T, 4 0 GH zlSMWdKIW 
fetti k $r 4 S»»«4MBflU4£ft & 0 , fittffi® t> * 
cOl-^T'ft-g.. Lz>L, S7cIOU4 0GHz^« 

js&6*«a<ar o Tfe 4 wmwam ( sw«*#iMbM*s 

(4, **Mg«fc«Hro TJbftlSH®**^ 

[ o o 9 4 ] ro^, itsemfl^aaiiis^fcajWOT 
sat^tc-¥-is*j»**x-f-rur»4>#i.44 ogh 

z«^-O3ft*«rtti0»«t: 4 oT 4 0 GHz«^7 4 
0, 4 0GHzjS4^0ffcWi*|ft«i!fS-*-«itSKiih-*- 

[0095] x, ±Mzmmzmm~t&zti,z£-ox. a 
J3^64 £ k . ep^ , mg%Lf&mm<n.<mfr 

L>^-y°*m%3-f&Wr&. a^?*?tfjE<Oi&£tlz\i 
4 0 GH zfM«:li:^otifc(JS0tJ)5EI 

Lfe ^X-^ -7&m~T LX 4 < , 
««^fc:l4 4 0GHz ^#iiMfl*)(c(5(? 0 (c=5: o fc« 

[ 0 0 9 6 ] X, »9»«4Mtt«36«iE<Oj!l*»^^>(-r 
*BH«rf t , 4 0GHz ^(Iff 0 x-hhm. 
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mmfwiiO: amiz%&tf , 4 o g h z 

[00 97] 03<7)fl§j£l;i. 01O«^t3^T 

wm^cfcv ^-csqpiaKu a n?x ?mm*5-z. h Z b 
jimizw x^&fc^mmm^fa&ftWimtm 3 <d 

[0 0 9 9] meizts^X. lfi. iiMT-flzXiZ 

3(±. m^rnmM^2^>\a,^% 
m^&imm?4e?>}ti*&wsHm^izm&tzft 

ftfiZ^vfivmrnzymthTi-n? ■ 7i?9iv$m 

IIJKk 9bil. T-i-n?- Tit?}V$&m&,8<nti!i-hZ: 
[0100]^, jft«*SffTSSI^2 i: LTfiOTT'^ h 

js«sw>Rje. nwmnnmiRbTi-ay ■ f&fnzi 
mmmnm^. #%8s3iz&v&wmtiz~z>\,ixte. m 
tzmiL*:m*)Z'hz>. 

[0101] m6<r>m&<F>%tm±. m\<r>mm. 

tziUf &Mffl\B\mz*t LX a^y* ?tf$g?r giSflS'J-r 

[0 10 2] Ht04lcJ:oTlfflL,fcJ:3(c. a ^5 
^^^'lE^Wi. 40GHz^lif*)-40ps/n 

VMM ) tC4 0 GH z «#*>5M&&*«Hr 0 l~ 

[0103] — 3fi\ ^tf^OBSKti. 4 0 GH 

z «4Hi*& + 4 Ops/n mtiMt & "5 . fg©*ffi 
**tre-?«xfeM vMB) C4 0G 

h z«#osfi***«a: ot^s®H*J^qtrs. 

[0104] -5- Lt, ±IS*^(i3fe7 r «fc 



[o 1 05] 07(2. m6<r>mm.izi3ii&a^7x?m 

[0106] H7WWtt. or^^affTCfc**)"?, 

4oghz mt^wckm.rnm.^m.mti 1 ^ 4 o P 

IZ4 0 GH z^<?««A^WK:|J|yO(OilA«#4 

[0 1 07] f LT. 4 OGHzf^Mfc*:!): 
'SrilfcS^KtW? 0 p s/nm£flB*Ufc. SsSifcK 
fl-fiMljWtS 110ps/n m«0j££&<3tt*rft##*E 

t . 4 0GHz nt^>3s jjbwfcfeia btth m&ftfmfr 

hm 0 P s/nmlifU, aHKftjMMftflbWK- 
3 0 p s / n mcOj&tt 4 0 G H z iftftcOttftjtfftBEnfc: 
«0ro-C&4«H*)i*(ab*. ^SiS^iicffl 
*U 1 Op s/nmtfcltl.4 OGHzffi^Ili, 
Sieft^itftft*- 3 0 p s/n mfctHti 4 0 GH z 

[0108] 0^«L3rv^\ a/uxftfjEemtz 

»B»ft»tt«W*- 1 1 0 p s/nmlCfc(t§4 0 
GH zjfcfrcO&«(2. 30 P s/n 
mfcfeW^4 0GHzJft#<O3ME.k9:**<, Zi^o 

m&\iz%&<7>{taj^x*tfiEX'b&w&\ l zmhtiz>. 

[0109] IP*>. ±IE«6*Wffl-mif3e7 r >f ys'w 
[0110] H8fcL «^*9^^C0SKlfiJS'J<7)fl:»W^ 

[oiin um^^^mtmi^m^x'ht. 

[0112] SI. 01 6««T\ T^-D^* • y^'^ 
9 'OM»«* jEII V ^itlij^OSckmizm^t 

tmcommx'H. ^m^mzmM-th^^^ 
xmmrz. 

[0113] S 2 . *J»|gB9<?5fM«**BfS^T"y 
rT'^-f-rL=5r*^. 01 bcryffimzmirh^v- ■ 

( 08 <o»^t:«4 oghzM) <03MEtf5sea:*ia« 

[0 114] S3. 4 0GHz«4i-(i0fcfcfS*«iaSLfc: 

4oghz m.-iwsckmx'h^rzmsm^mmi 

Oftl 0 0 p s/nm^nSiftfiMttW-f-r 

[0115] itltt, «>'N°7^^* i iEO*^t(i4 OG 
H zj*^«^rcftofc»B«JMMBt«[J: 1 0 0 
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P s / n ^n&fcM-ftWLmz&^X % 4 0GHz 

j£#03JUfc&*i»ttfc/h3 V>«i(DtJirCt5 0 . art 

SSfcll#f&ffi J: O^JlOOps/n m*£ V ifflftfcft 
4NMBfc:*iV *t % 4 0 GH z jfc#tf)5ft*£HJOT>a*tt© 
£3S£'T^ft£OT\ tittt^T-fZWMLmz.X^ 

[0116] S4. 40GH zjS4hWfbWtt**«ff 

Zj£(ci5(tft4 0 GH z|«4J-03SK*Jt«W4. 

[0117] ftftWtCll ±H*Lfc*D< s 4 OGH zj£ 
ft&&3Mt*&J$SWi&ifflm± 7 0 p 
Kiittft 4 0 GH z J«#tf>5IK£Jt*rt-4 . 

[0 118] H8<7)%£(c(2. SSjftfta-Stffi*s®i:0 
K#(tft4 0GHzj£#<mg£it!frrft#. <l<7)i§-£ 
fcl«fcWIfc=5riHe««^«[J: 9:£<D®(;:*3(tft3£ 
«*«®fc:*fteSS*J: 9A£ <&fttf>T\ KteSMBUI: 
ioTa/w ftfJEX'fo ft t W3'JT# ft . 

[0119] 09c7)i§-£(;:(2. JSfftft£4Mttfto( 
©fc®(Cfc(tft4 0GHzjft#«&j££it<l8t-fttf. £ 

SSSflE^CtJftiSftKJ: 9A#<3rftO-C\ JK&3ffl 
J: oT arty*9W%X'h& fcfflWCS 5 . 
[0 12 0] artjjifcotife&m&CLbtfX- 

[0121] ££t\ m6cDmmi®i<7>mmzm=<7) 
ftwzmm Ltz i, coxh&tK m 2 <^mmzmE.^m 
zmm-rz z. t i> ^fmmx-h& . 

[0122] ST. ±3&Mm±aJ*?Xf<ry)&ZZ9a 

->x$i>t> ^ix\iznm-hWL^mm%^Aw^mi 
-fwxii&jjmizftx-t&ifax'h&w, art?*??) 

mt$>mf8.i>*imx'b&. 

[oi 233 Hiott, mw<vmicr>Wi&frm$mtt 
ft. 

[0 124]Bl0tfc^T, 1(2. fSM^-^tcio 

otfejHMBt^nsas^^ 3(2. js^-ft^r^s^F2^ai^ 

3K*#«W44Mft», 4(2. fl*»3#$HKU!:#fi-f- 
fc» LTBrH<0**#»fi£-5-;e. iftlHMftWtias^. 
5(2. »«4Mftffi!iiBIH ! -4<0iil**««fi^fc:Sa«-r4 

* • mornings. 6(2. ft • «s0fflng»53&«ai*-f 

ft <£i*-r- ? <0»je<0JSBHft** £ MiS £ it ft # iSiKS 
/I'SraS^-Tft^V— • 8(2. M 1 ?— • -fe^-9-7 



jftHKk 9 c r-^n^ • ^isf^wm&sn&ji 

•*&mm®R* 1 07^1 0 gimwmm attuu-? 
h J mwm j %i,zz.r>xw*)mLL>tihytx4 -y^x-hh. 

[0125]H. «ft4MRl?Sat^ 2 fc LT1$fflT# ft 

[0 126] HI 0<7)ffi^<7)m«i. «AC5* 

*<0^£*B!LfclW»II!»9 b ^'tB^-rft^#fi^c 

n?* fwitttz&ixm&sim*: -fmxuftjiMco 

— #fc#AT-* ft J: 3 fc: UfcjjWc** . 
[0 127] 3tx>f yflOMl 0g(l £T«#ft 
^•<5D|3J— lilK/l'Tp - q|S]X(2p - rfflCO—ttm 
»W* J: 3 KR3&*-4 . wixtcJ: 0 . p - q ISbWBSre 

Sixft <!£(;:& 9. p-rBB*«as?Sii<Uf. 

[0 128] ^t, $Mm^conmi"<lU£artyX 

?e>$&££^xm>xismt. m&wtmmmttm 

&&tiOttz» A-f ft £ t ft . 
[01291H. *S4M»f«ll«^ LTJ±, ttt=K« 

[ o 1 3 o ] m i i a. mw^ftwwfc&ft&mmtti 
coffifc (*ct)2)x\ mi^m^&^zL. lEMi/n 
com^&£tt&fc3k^ittm?*m^&®ix'$> 
ft. 

[o 1 3 1 ] iai uzn^x. in. mmf-^izx-o 
x&gsmzixtexm^z&m-t&ftyT-trt&m. 
2«. &m%M^&&i?x^2>%iMft&znm-zfdt> 

cotii&tt&vl&m?. 3 {2. *ft4HKpRS8tff-2<Z>atfJ 

( ri<7)jg^-Ut#JP^j fcPf^dttc-Tft. ) . 4 
c {2. 3 3&*4HS U^3^I#fcSf Lxn<7)i&^WL 

fcofciiifcfc:-*-*. ) . 5 {2. «*4M»f«i8R?4 
bXt24 c Wffi*Sr^m^-t^«|-rft7K • m^^E 
6(2. 3te- ^^^0»5*fiB^-rfteMr-^tfO 

(2. «^51)S7-f;P^60tii^ft-f-c7)K;PSri!l^-rft 

. -t>-1^ 8(2. • -fe^7<7)ti}7l5-X^' 

fii^Mmz^mthTi-u? • f : J?)v$8ms&. 9c 

(2, r^-o^- x^/W^®»8<0ffl:fj£TfflVvC&« 
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ft$W@S&. 10W10 ai±fflm®m9 bj6*aj*-T4 

[ 0 1 3 2 ] ft. ft^fl-fftnTSSR^k LTttJflT* £ 
3IHF k &^»C^©Jffll#a. fW7 A** 6 OjBS 

[0133l.IuT.Ill «OflWt<OW«tt. 

tvyft^zw® LtiMwmm 9 b 36»aj*-r ft 

SB? ft J: 3 tc LfcjiWc 
&ft. 

[0 1 34] ft* 4 -yf-1 O&Z/l Oalt £X®mm 

m-ZkolzWCfcth. ZtiizX*), p-qBbW8«S 
iiii(f . jE^MftS^UtftaiSIt^ 4 b #«lA£ft.ft £kfc 

4 c tfftAZtiZ .1 k Ci&ft . ZtilzX^X. %m*nz 
ftLXa^7*?<7)&%iz&£Lfi:WL&im£5-z.&Z 
ttfX'ZZ. 

[01351H. jER.vn.<?>Wi&»&.mnm?b LX 

(4. mz®MLt:£o<,z. 4H»f«D7r-f^\ ^r-f 
A'-^Wf^/. VIPAittffltiii:^ 

ft. 

[ 0 1 3 6 ] 0 1 2(4. SBHO»BH<Oiftft4rtW5SCW«| 
f£(-e<03>T. 01<OflWc*S*CL. *7r-fA. 

rujrjyriz&if&ffiB^wmiiftizZ'ixmg: 

M&m*>&?&&sL* i k ft ,1 k SrfM LfcHrC 
S>ft . 

[0 1 3 7] 01 2lCi>WC. Hi. &&r—?l l z£r> 
2(4. ««3^#3^trcv^*»«4Mft*«flW-4fc* 

6t4. ft ■ «^^0s&5^m?3-rftfKiMx-^co#^ 

^MS:^Sriiii$-ti-ft^ : iSii3a7-f;U^. 7U. If 
>f 6 c7>ai73^1-f-<7)K^$rS!l^-rfty^V- 
• 8(4. /*T7- • cr>mjj£? : J? ;Wt 

^iz&m-t &Ti-n 7 ■ ntfjivmrni* 9cti r 

^^20fcft#f^£#J»Tftk*fc:. a;<C9**£ 

a ■ ruj^jyri.z&v&WLmffimQftzmwz. 
zmwrnm. iomioc uffl«n§ics9 c #jt;2)-f ft 



^mfi^CfcoT-WO^^^ixftftx-f /f-. 11(4. 
ft-f-^il^-?. 1 2(4ft$I^ST-feft„ 
[0138]H. jfcfefrti^St^ 2 b LXmmXZ ft 
k «*#tt*>f!W¥a. flWtiEi7 -i 6 c7)3ia§ 

miUSS^gS. #«28 3 ^ tJ (t ft dHKtfcfco v vc(4 , Jft 

[0 139] Ci-C. 01 2Offi^c0^(4. #&S3 
jWJ-ttLfcftfi^iMSl^-'f 4 k« 

. an=y*9 <08r* £ WHO LfeftWlilft 9 c aMfl 
ftfl]§«#^4oTftX^ -yf-fcAJOSiTft^T-TA 

■ /Wf ^ y^4dS-jiiS^-ftftfi-^c7)^^Xft 
,>£>.(:i$>ft . 

[0 140] ftX>f 7flOMl0cii. £TflJ#fI 
^IrI— fftS^^/PTp - q^X(4p - r ISO— ^T2rM 

ix&mbp - rmtfMiRZtlZ>&TbX'7'V-4 f--y h ■ 7 
T^^Sra3S-rftftft#c7)^[6]^^(^4cr)-C'. ft? 
r-fA- r 4 ^Vlzii^Xzm^zlcSLX aJ^ 

x 9 LfcaMsa**-** ft ; t #-c§ ft . 

[ 0 1 4 1 ] 01 3(4. mHO^BBOjg^tWtflttr^ 
(*<Z>4) t'. 01<7)li^$:S2|s:^L. V I PA 

[O142]013twfc^T. 1(4. giMT-^tCio 

2 (4 . 5HS*flt#**S*tT v^ft t HAW- ft fc*> 
3(4. **4Mtt"ISaf : F-2<7)aj* 
3t*4J"HWft*«». 4e(4. ft&.»3tfftmi,t:im 
^t,zm&frWL£5-i-&V I PA. 5(4. VIPA4eC0 

aj**«»fi-f-(c3a«-r43t-«a0a«iaB. 6(4. ft 
&ft$:m&i$it2>&mm&7 4 ju? . 7(4. ^^31® 7 

-f;k^6<7)tU73fi-f-iO^;P5:a!l^-rft/'N ,, 7- • 

■9", 8(4. ^n"7- • ^y^7(T>\!&tl*7 :: J<?)Vm^Z$t 

mtzT+xir ■ ?i?9i\&&mto. 9c(4. r-fDi?- 
• ?i?9)\^miis<?>\&ttm^xmkftWsvg!m=F- 

2<D«[«^«tfiSrSiiep-rfti:*lC. a^7^^*B»W 
ittWHUfca^^^tioTV I PAOjfe^ 
4MKfaoff-^^flJ ft$iJfflilll8&T'S)ft . 
[ 0 1 4 3 ] ft. *«4MMW38R^ 2 k LT«fflT# ft 
*-?k ift*jMK^lW«!#S, >f 6 OMii 

(c^Hjt^aor^ft. 

[0144] 0 1 1 com&L<rMWii±. tt®.$k3 

**#l&L*:fte-^£V I PA4 e (Cflt^t. aJ*=7*? 

<7>fts§rZwmLt:Mw\s\m9 b tf&jj-r&wmm^izx 

r>X V I P A 4 e ORJHfflJWMEft 5rW 0 ft^(3* 
ft. ^ixtCko-C. jtifWLTaA-^^i^lC 
S^- ft d k * J T t ft . 
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[01451H. VI P ACO»«^»<0^*S£i 4C 

14. v I PA«tR|fMiOSglSI^ , 9#i.ix«f iv^ 

[0146] ai onmmi 3£t>wc(4. hi 
^xmmmM^zimthmsLisiit&ehh. zn 

(4. H*«HfV^, ^tt«3^>fflAH(=ifeJBMft^>flF 

[01471114(1 SfS£<D$6HJI^&JI#ji^«^ 
[0 1 4 8] 13 1 Ai,Zt>^X. Kiglf-^Cio 
2(4. gg*ll#36<S*tT^*»JWrtJ!*?MW4fcft 

«#£«SH3#fcSSW-*# • «^^0K. 6(4. ft 

«»t»l*««iil7^^; 7(4. IPgiES? 

■9". 8(4. -'NV- • ■fe>'^7oai^3S:-f^;Hi-f-t^ 
^-r^T-^a^ • 7 r S^;l^g|[I]S&. 7 a(4. ft ■ «ftl 
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